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1. Introduction*

A system of progressveincometaxesisnot awayslooked at favourably. Animportant
objectionis that the system discourages hard work and efforts to be dficient and
innovative What'smore, it isaburden on pedsely thosewhoare highly productive and
aremost likely to succesdul in these dforts. In smaller courtries this objedion is
compoundedby the concern that a system of progressve taxesis a disadvantage when
competingor mobil efadors. Highly productive and successul workers may chooseto
flee a aurtry so as to evade arelatively high tax burden. Firms may also choose to
leavethe @urtry sincethey do nd want to compensate workersfor thishigh buden (at
high income levels).

Theseobjedions against progressve taxes live anong conservatives but are dso
raisedby some left-wing pditi cians. They share the concern abou the distortionary
effects. Besides, a system of progressve income taxes is not aways an effedive
instrumentto redistribute income. The combination o progressve tax rates and
deductiongjives smetimesvirtually the sameresult asaflat tax rate. Not surprisingly,
someeft-wing pditi ciansarelookingfor an alternative (third) way to achieve equality.
Theytend to focus lesson ex-post redistribution throughprogressve taxes but instead
focus more on ex-ante redistribution through empowerment. To adciieve ejua
opportunitieson educdion and employment for all, some -- long-term unemployed,
youthin uncerprivil eged areas-- need extrasuppat. Thehopeisthat educaion provides
themwith skill sand empowersthem to take advantage of new oppatuniti es, so that they
can gain a fair share of the cake.

A pdicy that wants to provide equal oppatunities for all, is likely to entail extra
supportfor some groups but must dill build ona system of progessve income txes.
In animperfed labour market wages are nat given to employers and employeesbut are
setby ore of the parties or are the result of bargaining between the two parties. In such
amarket a progresgve tax system restrains excesgve wage demands and in this way
reduces the problem of unemployment. This paper emphasiges-setting by trade
unions.Therole of trade unions varieswidely from courtry to courtry and shoud be—
and perhaps arealy is — a reason for lasting dfferences in national tax systems.
Furthermore the paper will argue that educaion subsidies shoud compensate the
negativeeffed that progressve taxes may have on schoding and training. Often, the
subsidies allow the tax system to be more progressive.

! We would like to thank Lans Bovenberg, George Gelauff, Rick van der Ploeg and Ruud de Mooy for
invaluable comments on earlier versions. Furthermore, Rick van der Ploeg has been essential for taking up
the subject of progressive taxes and education subsidies.



Inthelit eraturethe moderating eff eds of progressvetaxesonwage demands have been
demonstratefiath theoreticdly andempiricdly. Thisliterature startswith the view that
involuntary unemployment is an inevitable eyuili brium outcome. In this view labour
marketgperform poarly asaresult of asymmetricinformation a imperfed competition.
Typically, the prediction is that a more progressve tax system discourages wage
demandsat agiven replacement rate, and reduces unemployment. Hoel (1990 studies
progressio@ndits eff eds onwages and employment in the context of efficiency wages
and Koskela and Vilmunen (1996 in the cntext of trade unions. The theoreticd,
negativesffed of amarginal tax ratein excessof the averagerate onwagesis consistent
with the data of a few courtries. For example, it has been found for Italy, the
Netherlandsand the UK (see Sartor, 1987, Gradland and Huizinga, 1996, and
Lockwood and Manning, 1993, respectively).

Eventhoughin models of imperfed labour markets a system of progressveincome
taxeshelps to reduce unemployment, incressing tax progresson is not necessarily
improvingwelfare. A system of progressve taxes may reduceunemployment, but may
also frustrate dforts to raise productivity. For a progressve tax system does not
discriminate between, on the one hand, wage increases as a result of market
imperfectionsand, onthe other hand, wage increases owing to effort or investment
raisinglabou productivity. For example, if efficiency wages play a ceitre role, the
effect of a progressve tax system is not only to moderate wage demands and in this
wayto reduce unemployment but also to diminish the dfort of the enployed workers.
Thereforeemployment in terms of numbers may rise but at the sametime enployment
in terms of efficiency units may not rise, or may even fall.

Anothernegative side-eff ed of progressvetaxes pertainsto eff ortsto acquire skill s.
A system of progressve taxes distorts the dhoice between leisure and productive
adivities, i.e. working a schoding. In theory educaion subsidies can completely
neutralizethe negative dfed of progressve taxes on education, but in redity they
cannotnulify this sde-effed. Accepting that the government canna fully control
throughsubsidies private df ortsto acquire better skill s, atrade-off appeas. Ontheone
handa system of progressve income taxes boosts employment, but on he other hand
it also discouragesefforts to aquire skill s. This paper studies the determinants of the
optimal policy mix. A combination adtegp marginal tax rates, reldive to the aserage
rates,and generous education subsidies becomes more favourable the larger the power
of trade unions to set wages, the better the aility of the government to stea private
efforts to educae, and the higher the preference for income equality (between the
employedand the unemployed). A government can better reduce tax progresson and
increaseeducdion subsidies when the rate of return oninvestment in educaionrisesor
whenthe wedge between the private and the social rate of return becomeslarger (while
keeping the social rate of return constant).



This paper conreds three éements: trade unions, progressve taxes and educdion
subsdies. A cursory look at the data suggests that these three éements are indead
closelyrelated. Figure | documents differencesin tax progressonwithinagroup d 21
OECD-countriesln bah panelsthe wefficient of residual incomeprogressonfeaures.
It appliesin the cae of asingle person, eaning 167% d the aerageproduction wage
in 1996.This coefficient measures the dasticity of after-tax income with resped to
before-tax income. The taystem is progesdve if this coefficient is less han 100%,
andit is regressve if it is higher than 100%. The panel on the left-hand dots the
coefficientof residual income progresson against union censity in 1994.1t shows a
negativerelation ketween thetwo. This showsthat the more dominating the position o
trade unions the more progressive the systepersbnal income axes bemmes. This
article provides a normative justificaion for this combination of (exogenouws) union
densityand (endogenous) tax progresgon. It might serve asastarting pant for apasitive
explanationBesides, it addsto this combination pulli c expenditure oneducaion. The
ideais that a system of progressve income taxes discourages eff orts to aajuire skill s
andthat educationsubsidiescan partly off set the negative df ed of progresdvetaxeson
these efforts.

The panel on the right-hand side in Figure | shows that various courtries adopt
variouscombinations of puldic expenditure on edadion and tax progresson. It plots
for 21 OECD courtries educdion expenditure in 1994and the wefficient of residual
income progression in 1996. The panel on the right-handsiswies |arge diff erences
within the groupof rich countries. At one end of the spedrum is Denmark, where the
governmenspends abou 8% of GDP on education and where the tax system is highly
progressiveAt the other of the spedrum is Turkey where expenditure on educaionis
slightly more than 3% of GDP and the tax system is pradicdly linea. It reveds a
negative relation between public expenditure on education and progression.



Figurel Union density, tax progression and education subsidies
several OECD -countries in the mid-nineties
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In this paper we analyse the ideathat a system of progressve taxesisor shoud be a
compromise between the effort of the governmemneadh full employment in anon
competitivelabour market and the effort to promote investment in human capital and
eoonomic growth. In sedion 2we set out a simple model allowing to ill ustrate this
trade-off. Two feaures of the model are esential. On the one hand, trade unionstry to
raisethe wage aowe its market-cleaiinglevel, leadingto uremployment. On the other
hand,identicd workersinvest to aquire skill s. In sedion 3and 4 we analyse optimal

governmenpdicy — with and withou perfed information -, to reduce unemployment
andsimultaneously to encourageinvestment in human capital by seledingmarginal and
averagerates of income taxes as well as the rate of subsidy to education. The next
sectioral so considerstherole of (income) equality and uremployment benefits. Sedion
6 considers actugldliciesin various OECD courtries. With the mndusionsfrom the
theoreticabpproachinmind, it looksfor patternsin pdicy mixes. Sedion 7summarizes
the main results and concludes.



2. Trade unions, employment and human capital

Tofocusonwage settingand human capital investment the productionside of the model
issimple andstraightforward. Capital andlabou produceonehomogeneousgood, sed
for consumption and investment. Production techndogy is standard and feaures
constanteturnsto scde. Firmsinvest in physicd capital, and workersinvest in human
capital.The eonamy isasmall and open; the interest rate equals the ore that prevail s
ontheglobal capital markets. Aggregatelabour suppy isalso exogenousand gven. The
goodsand capital market is perfedly competitive, whereas the labour market is naot.
Trade unions at the industry level set the wage and restrict the supply of workers.

Productionjnvestment and consumption take placesimultaneously and only once
but a sequence of decisions or events is imposed:
1 the government sets taxes and subsidies;
2 firms invest in capital goods;
3 trade unions set the wage;
4 workerslean whether they are enployed and, if they are, invest in acquiring skill s.
This sequence has two major implications. The dedsion ower investment preceles the
one over the wage. Irreversibility of investment is essential for the ability of trade
unionsto determine the wageand gives rise to ahold-up problem.? The decisiorover
taxesand subsidies precales al other dedsions. The government canna foal the other
agents; it cannot announce a set of taxes and subsidies and implement a different set.
The various decisions will be addressed consecutively, in reverse order. The policy
aspectsthe dhoiceof taxes and subsidies by the government will betreaed in sedions
3 and higher.

Education and human capital

Workersderive utility from consumption d goods. As there is no future they do nad
save,and consumption equals income. A representative worker eans net income y,
whichcan beincreased byinvestingin human capital h,. Thisinvestment is modeled as
an efforti; whichis adisutility. Because of unemployment, workers are not certain of
a job. They lean whether they are enployed before they have to dedde on their
investmentin human capital. We focus on employed workers first; the cae of the
unemployed is considered later.

2 Compare Grout (1984) and van der Ploeg (1987).
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Utility is given by U; = y,(1-). Investment effort i; is expressed as a discourt to
utility. The st of effort could also beregarded afradion d income. After tax income
Yy, equals gross wageg lesstaxes t(w:) plusan ededion sulsidy (i), that isy, =w, -
t(w) + S(i;). Thesubsidy is propartional to eff ort andinvariant toindividual wages. We
canwriteincomein amore cndensed manner asy, = y(w, (i;)), where the tax system
is now implicitly in the y-function.For arepresentative, employed worker j utility then
becomes

U; = y(w;, SG@))(1-i) . (1)

Thedifferencebetween before-tax wageincome andafter-tax income(w; - y;) equalsthe
net tax burden (taxes less subsidies).

A worker can increase his eanings by investing in human cegpital. The wage rate per
efficiency unit (w) is given to the individual worker. Total wage for an individual
workeris propational to human cepital h;, thus w, = wh,. The leaning techndogy is
given by

_ B .7
h, = h,i i . )

Thecoefficient B isthe dasticity of human capital with resped to educaion.We dl ow
for a positive human cepital externality, represented by the term i? wherei is the
averagenvestment effort by all workers. Sinceeffort isbounded (i<1) human caital
is bounded as welhgh,).

The government has two instruments to influence the human capital dedsion: the
educatiorsubsidy Sandthetax system. For the moment we sssumethat educationeff ort
and human capitake perfedly observable to the goernment. Later we will drop ths
assumptiorand consider the mnsequences of imperfed observahility of effort and
humancapital. Via the subsidy the government can encourage workers to invest in
humancapital. Taxation may have anegative dfed oneducaion,asit regs part of the
higher eanings through a higher tax burden. We aaume that the tax system is
characterisetlya constant coefficient of residual incomeprogressone, i.ethe dasticity
of the after-tax income with respect to the before-tax (wage) income:
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_ W
Ty 1t 3)
J 7]

wherert,, andt, arethe marginal tax rate (0 7(w;)/ow;) andthe average tax rate (z(w)/w;)
respectivelywith t(w;) representing ret taxes, t(w;) = t(w; ) - Si;). Income taxes are
progressivelf the marginal rate excedals the average rate and the residual income
elasticity is less than unitg<1.

Investmenin human caital derives from maximising uility (1) subjed to the human
capital function (2). The first-order condition is

Oy owy oMy %y By g @)
awj ahj aij GS(ij) aij J J

The term between bradets represents the impad of educaion onincome, through
higherhuman capital (first term) andthrough hgher subsidies (secondterm). Thefinal
termfeauresthe disutility of educationeffort. Thefirst term (human cepital effed) can
berewrittenin terms of elasticiti es f and e usingthe human capital function(2) andthe
definition ofresidual income progesson aboe (3). The soondterm (sulsidy effed)
can be reduced using a linea subsidy, e.g. i) = (i;. Then, the partial derivative
0(i))/di; (=) is constant and gven to the individual worker. On the gygregate level,
subsidies equdli. For the subsequeahalysisit is convenient to write the subsdy as
afradion d (average) after-tax income, s= Sly (= ily). Whether the educaionsubsidy
is expresed asafradion d income (s) or asarate per unit of effort ({) isarbitrary from
the pdicy perspedive. Findly, using dy, /0S(i;) = 1, the first order condtion can be
written as

(1-i) -y, =0 . ®)

epl. Sy
lj l

Rewritingthis equationand applying symmetry of sedorsandworkers (i, =i andy.=Yy)
gives the following expression for effort (dropping the inpex
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jo_ers
l+e+s ' ©)

wheree (= ef ) is the dasticity of income with resped to education effort. So, how
much workers invest in their human capital is determined by two factors:

e elasticity of income with resped to educaion effort (€), which depends onthe
(individual) learning efficiency and residual income progressian

e education subsidiess a fraction of incomesy,

Both fadors are pdicy instruments. They have a positive impad on educaion.
Investmeneffort iszerointhe extreme caewhereeiszero (100 per cent marginal tax
rate,e=0) and when there ae dso nosubsidies to encourage elucation effort (s=0).
Otherwise, investment is positive and smaller than ore. Note that the leaning
externality(B) does not influercethe individual edwcaion dedsion; it does, hovever,
affect the level of human capital and therefore wages.

Wages and employment

Monopolytradeunionsdominate thelabou market. They set wages, tryingto maximize
welfare of their members. Wage negdtiations take place & sedoral level; wages and
employmentn ather sedors are taken as given bythe trade unions. Also investment is
consideredexogenouws. The firm's decision to invest precales the determination o
wages so that capital stock isfixed when the negatiations start. So, caital is flexible
exante andfixed ex past. Asaresult unionsface arade off between thelevel of wages
and the volume of employment. They face adownward sloping demand curve for
labour. How much weight is put on employment depends on the general state of
unemploymenin the eonamy. If thereislarge unemployment, it will be harder tofind
ajob ouside the home sedor, and urionswill become more prudent in wage demands.
Therefore,higher unemployment will shift the balance from wages to employment,
producing a moderating effect on wages set by trade unions.

To model this negative, moderating effect of unemployment on wage demands, the
allocationof jobs amongworkersis asaumed to take two rounds. First, workershopeto
getajobin their own sedor. If they succeal they receve utility U. However, due to
unionbehaviour thiswill not be possblefor all workers, and the unfortunate ones flow
to other sedors. If they find ajob there, they receve equa utility to workers in their
homesedor (U). However, for those who remain withou a job in the second round
either,there will be lower utility (U,), asthey stay unemployed and bveto turn to the
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informal econamy. Obvioudly, the probability of successin the sscondrounddepends
heavilyonthe general state of unemployment (u). If there aefew jobsavail ablein ather
sectorsworkers and urions will think twice before putting jobs at risk by high wage
claims in their home sector.

Besides the state of unemployment, tradiens take acountof threeother fadors
when negatiating onwages. First of al, the slope of the labou demand curve: The
bargainingpower of unions deaeases if labour demand beaomes more dastic. Let «
representthe inverse of the cnstant wage dasticity of employment, with o = -
[(w/L)(3L/ow)]™* and O<a<1. Then bargaining paver and wage demands will deaease
asthe dasticity beacomes smaller (« up). Secondy, the trade off between income and
employments affeded by the tax system. Progressve taxes (e<1) discourage wage
increasesndthus shift thetrade-off f or atrade unionin favour of employment: thegain
of wage increases is reduced whereas the lossin terms of jobs remains unaffeded.
Finally, the outside option in the event the worker remains unemploygdgtters.

In the appendix we present a model which explicitly solves the relationship between
wagesetting and uremployment on a consistent basis for all sedorsin the eonamy.
Here it suffices to present the solution of this model:

ﬂ = a€lu , )
U

wherewages are included in utility of employed workers U. We assume U>U_ and
ae<u, and obviously O<u<l. Thisresult formulates ‘wage setting’ in terms of desired
distancen utility between employed and uremployed workers. This distance will be
larger,andtherefore wages higher, asa and e aregreder and uremployment is snall er.

Sincethewagerateisexogenousin asmall open eanamy, aswill bediscussedinthe
nextsedion,it is wseful to invert this equation into a relation for unemploymert, asa
function of, € and the distance in utility.

U-U, ®)

Theideaunderlying this result is that, to maintain a cetain level of wages (and U),
unemployment has to legger when «, e andU, are higher in order to avoid upward
pressure on wage demands by trade unions.

In summary, unemployment will decrease when:
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e the tax system becomes more progressiv@o(n),

e wageeladticity of labou demand increases and the bargaining paver of the trade
unions declineso down),

e the (relative) difference between employed and uremployed workers in terms of
utility increases{-U_ /U up).

Forthe moment we asssumethat ‘outside’ utility U, isgiven, for example by theincome

unemployedworkers would ean in the informa emnamy. In sedion 5 we will

introduce unemployment benefits as a fall-back position.

This result (8) can be simplified by assuming U =0, that is, utility of unemployed
workers is negligible, hence u=ae. We will start from this ‘basic’ case in the
subsequerdection 4.In sedion 5we will relax this assumption when discussng the
impactof the outside option and in particular unemployment benefits on ogimal tax
progression and education subsidies.

Production and employment

In asmall open econamy theworld interest rate determines the rate of return oncapital
andthus the ratio of capital to labour. In turn, the caital-labour ratio determines the
wagerate (in efficiency units). Perfed capital mohility thus puts a constraint on the
wagerate: it canna exceal a ceatain, international competiti velevel withou frustrating
investmentn physicd capital. This constraint onthe wagetogether with the first-order
condition for wage setting by trade unid8% determine the equilibrium combination
of wage rate, employment, cgpital stock and production. Figure Il illustrates the
equilibrium. In the upper panel the horizortal li ne represents this ‘ competiti ve wage’
condition,whereas the upward sloping curve represents wage settirtgadg unions.
The latter refleds that a trade union will ask higher wages if the general state of
employment improves and the labour market becomes more tense.

Sincefirmsare avare of the wage-setting process they will choosethe caital stock,
andtherefore labour demand, such that the ensuing wage egualsthe cmmpetitive wage,
the ensuing employment equal sthe expeded employment and the rate of return onthe
investmenmmatchesthe world interest rate. In ather words, the lower panel in Figurell
showsthat for asmall, open econamy the optimal capital-labour ratio is determined on
global ouput and cegpital markets and, consequently, the caital stock varies
proportionally with employment in efficiency units.
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Figurell Equilibrium deter mining wages, employment and the capital stock

wage,w wagé demanded by union

w
/ : competitive wage

L* N employment, L

kel s

optimal capital-labour ratio

capital, K

In the spedfic case of zero outside utility, U,=0, the wage setting curve bemmes
vertical. Wages are infinitely sensitive to uremployment at the eguili brium rate (u =
oe). Any deviation from this equili brium unemployment rate would lead to a wage
spiralacoss ®dors. As aresult the modd is dichotomized: the wage (in efficiency
units) is determined oninternational markets, and uremployment foll ows from trade
union behaviour.
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3. First-best policy when education is fully observable

The ewmnamy isinefficient for two reasons. First, the private return oninvestment in
education idiased dovnward as aresult of the externality in the processof learning
(B inequation 2. Individual workersdo nd takeinto acourt that their eff ort also helps
others to improve their skill s. For this reason workers choose too littl e investment in
humancapital. Second, trade unions try to push the wage d&ove its competitive level.
The resulting uremployment is perhaps optimal for an individual trade union
maximisingits members’ utility, it iscertainly nat optimal from a social paint of view.

Thegovernment may want to remedy the inefficiencies and to this end employ the
instrumentsof taxes and education subsidies. Progresgve taxes can help to moderate
wagedemands by trade unions and bost employment. However, it also dscourages
accumulationof human capital. The optimal tax progresson depends highly on the
possibilityor imposshilit y for the government to control learning by dher instruments,
e.g. by a subsidy on human cepital investment. In this ®dion educaion effort is
assumedo be perfedly observableto the government. In this case, tax progressonand
education subsidies congtitute a perfed set of pdicy instruments by which the
governmentanadieve afirst-best solution.Inthenext sedionmonitoring d educaion
effort is imperfed. The instrument of educaion subsidies beames blurnt and the
government facestsade-off between unemployment and edeation. To show that the
governmentan then only achievea mnd-best solution, we first characerisein this
section the first-best solution.

Considera utilitarian gowrnment that aims to maximise expeded uility of a
represeatative worker. Expeded uility of aworker V is aweighted average of utility
when employed U and uility when unemployed U_: V = (1-u)U + uU,. Utility of
employedworkersis given by U = y(.)(1-) and exceals that of unemployed workers,
U > U_.2 The social planner’s problem is to maximise

V= (1-woh(l-i +ul, , )

subjectto the human capital function (2). Net incomey is written here & wh, wherew
is the - internationally - given wage per efficiency unit and h the amourt of human
capital.It is ssumed that thereis no aher govenmentexpenditure besides educdion
subsidies. The sum of taxes and subsidies is theraadater-tax income equals the
wage.

3 Since domestic capital income is fixed, its impact on utility can safely be neglected.
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Thesolution for optimal investment and unemployment is draightforward. SinceU
> U,, optimal unemployment is zero. Besides, the optimal eff ort to acquire skill stakes
into acoount the externality in the processof leaning. Thefirst-order condtionscan be
summarised as

u* =0, (10)

(11)

Thisisan urconstrained ogimum that can be dtained bychoaosing proper valuesfor the
instrument® (=€eB) ands. Consider the private solutionsfor i andu (equation$and §).
Zerounemployment can bereadied byregiing df any gainsfrom higher wages, hence
e =0. Thisrequiresamarginal tax rate of 100 ger cent (€=0), so that thereisnoincentive
left to increase wages at al. The optimum for education subsidy iss = B+ f. The
subsidymust compensate for the 100 per cent tax rate (hence ) as well as for the
externality (hence).

Admittedly, thissolutionwith a100per cent marginal tax rate is extreme. It hinges
onthe assumption d purely exogenouslabou suppy. What wewould li keto emphasise
here,however, is the relationship between tax progresson and educdion subsidies.
Fromtheprivatesolutionfor educationeff ort (6) weobtainthat optimal educationeff ort
(12) is realised by the following setting of the policy instruments,

s+e = B+p . (12)

This condtion implies a positive relationship between educaion subsidies s and tax
progressiori-e (note that e = €f), which is shown in Figure lll. I n theabsence of tax
progression(1-e=0) the subsidy shoud just compensate for the human capital
extenality f. If progresson increases, the subsidy shoud also increase to off set the
discouragingeffed of taxes on education. In the optimum, with € = 0, the optimal
subsidy is given by * =+ .
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Figurelll Optimal education subsidies and tax progression

education subsidy, s

S =p+p

™

tax progression, 1-¢€
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4. Optimal policy when education isimperfectly observable

Individual effort on training and education is hard to olserve for government. That
incomeis observable does nat help much since there ae many reasons for income
differencesThis does not mean that the govanment caana affed private, individud
efforts to learn at al. It can influence dfort indiredly, for example by subsidising
complementary adivities or costs. It is useful to dstingush between forma and
informal education. The latter type is not observable, let alone malleable, whereas the
first type is observable for the government, and is under (compete) control by means
of subsidies or other pdicy instruments. Investment of the mntradible type may be
thoughtto include expenditure on a wide variety of educaiona goods and services.
Thesegoods and services may range from buildings to boolks or computers and from
teacherso pencil s. The government often subsidises expenditure on educaiona goods
andservices and frequently provides these goods and services for free Invegment of
the non-contradible type may be though to include various individual adions.
Individuals must choose a type of education isuidt devote time and eff ort to study.
Typically, these individual adions may give rise to problems of moral hazad and
adverseseledion; they are hard to monitor and nd contradible. Furthermore,
individualsmust acquireskill safter they have cmpl eted theformal educaionandwhil e
theyareworking. On-the-job-training is for the government even harder to monibr o
control. Asauming some complementarity between the two types of education, the
government can indiredly encourage informa educdion by stimulating formal
educationSincetherelation between thetwo isnat invariable, thisway of influencing
(informal) education is imperfect.

In this £dionwe will study asituationin which the government canna completely
control private dforts to acguire skill s and is constrained in this way when trying to
achievean optimumthroughprogressve taxesandeducaion subsidies. The first best
solutionisnolonger attainable; the government must strike abalancebetween reducing
unemployment on the one hand and stimulating education on the other hand.

Unobservabl e investment in education

Herewe expandthe model, set out in the previous dion, byintroducingadistinction
betweentwo types of investment: private dforts i, and forma educaion i The
governmentanna observe the first type of investment in human capital. At least, a
contractbetween aworker andthe government) canna includethisvariable or aproxy
for thisvariable, becaise a ourt canna verify it. In ather words, the government canna
influenceinvestment of the first typediredly, whereas it canaffect investment of the
secondtype by subsidizing it. Typicdly, we will refer to the first type a informal
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education(ip), andto the secondtype as formd or public educaion(is). Both types of
effort sum up to total effoit

L =ip+ig. (13)

Employersare ale to observe dficieng of individual workers, so thatthey can paa
properwage per efficiency unit. Wages per worker ae given by w. = wh,. Sincewage
incomeincreases with the level of human capital workershave anincentivetoinvestin
new and bketter skills. Human capital depends on bdh types of education. For a
representative workgtit can be written as

m = igig? ) (igide)? . (14)

Thefirst multi pli cative term between bradkets, with the B coefficient, is the dfed of
privateeff orts by theworker, whereas the secondmulti pli cative term between bradets,
with f, representsthe externality of the processof leaning, bah formal andinformal.
o denotesthe dadticity of human capital with resped toinformal educaion,and 1-o the
elasticity with respedb formal educaion. The sum of these elasticities is normalisd
tounity. Oneinterpretationisthat 0 measuresthe extent to which eff ortsare observable;
if 0=1 effort is not observable & al, while if 0=0 we ae bad in the cae of perfed
monitoring again (with now; =1).

We can rewrite the human capital function isingmfor the fradion d private dfort,
m=i, /i, and 1m(=ig/i) for the fraction of formal education, so that

h = hif i? [(mj (t-m)' )P (m° (1 -m)' )ﬁ} . (15)

When comparing this function with the function for human capita in the previous
sectionjt beacomesclea the only diff erenceisthe (multi pli cative) term between square
bracketsln ather words, the new human cepital functionisthe product of theold human
capital function and the term between square bradets:p™" =p°9[...]. Ancther
differencebetween the aurrent and the former sedionis of course that snowstandsfor
subsidies on formal education as a fraction of incaweig)ly (=Cig/y).

Thealocaion d total effort over observable and unotservable investment depends
on their relative productivity (elasticity) and education subsidy

ip e
m = — = o . 1
i e+s (16)
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Theshare of informal educaionmrises, and that of formal educaion (1-m) falls, if the
elagticity o increases andif the subsidy s bemmes small er relative to the elasticity of
income with respect to educatiag).(

Thedistinction between two types of invegment does nat alter the market solution
for total effort (6). Thereasonisthat for the new andthe old human capital functionthe
elasticityof human caital h; with resped to total efforti, is the same, namdy . Also,
it doesnat alter themarket solutionfor wagesor, more predsely, uremployment (8).The
distinctiondoes nat affed the trade-off between income and employment for a trade
union.

Thefirst-best solutionsfoll ow from maximisingsocial welfare(9), with U,=0,subjed
to the new human capital function (15). The outcome for unemployment and total
educationare the same & in sedion 3 (equations 10 and 11). For the structure of
education we obtain

l.*
m == =0, (17)
l

Not surprisingly, the optimal shares of informal andformal education cerive from their
relevant elasticities

Table 1 summarizes the results for the variablésandm.

Table 1 Market and first-best outcome for the main variables

market solution first-best outcome
unemploymenti o, 8 0 (10)
human capital investment e+s (6) B+p (11)
l+e+s 1+B+f
share of informal educatian e 5 (16) o a7)

e+s
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I nsufficient instruments

Imperfectcontrol over efforts has the dfed that the government is no longer able to
achievethe first-best optimum. In addition to unemployment and total investment in
educationpdicy shoud now alsotarget the structure of education(m). Thegovernment
has three policy targets,{,m), and only possesses two instrumesisnde).

Looking at the merket solutionsin Table 1 it is obviousthatthe first-best optimum
is out of reach o the government. Spedficdly, zero uremployment requires e=0,
optimaltotal investment s +e=p +f, and optimal structure of edwaion s=0 (from 16
andl7). It isimpossbleto satisfy ead of these cndti ons smultaneously. For example,
itispossbletoachieve zeo uremployment and opiimal total educaion(e=0, s=p+B).
butonly at the st of adistorted structure of educaion; therewould betoomuch formal
education and too little informal education.

The consequence is that the government must settle for lessthan full employment,
adequateénvestment in thehuman caital and an optimal mix of informal and formal
educationltisforcedtofinda mmpromise, using orly twoinstruments: tax progresson
and education subsidies.

Second-best optimum

We proceal by deriving ofimal tax progresson and educaion subsidies in the
constrainedoptimum. Optimal pdlicy results from maximising a utilit arian social
welfarefunction under the constraint of the market solutionsfor unemployment (u) and
education(i and m). We take utility of unemployed workers to be exogenous and
negligible (U, =0). In a later sedion we will drop the assumption d a zeo ouside
optionandintroduce unemployment benefits. In the case that U =0 the problem for the
governments to choose the pdlicy instruments e ands such that they maximise total
utility

VUa:0 =1 -wwh(-i (18)

subject tahe human capital function (15) and subjed to the optimality conditions for
trade unions and workers (8, 6 and 16. Both e and s have positive dfeds on total
educatioreffort i, di/de > 0 and 0i/os > 0, but their impad onthe dl ocaion between
observabland unolservable dfort isof oppasitesign, om/de > 0 and om/ds < 0. The
shareof unotservable dfort varies negatively with subsidies onformal educaion,and
positivelywith income progresson (e, andthus €) whenever s>0. That is, moreincome
progressiorhelpsto restore the kalance letween informaland formal edwaion, when
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thereisalrealy bhiastowardsformal educationasaresult of subsidies. Takingthefirst-
orderderivatives of (18) with resped to sand ewe can solve the first-order condtions,
fors

(i* _)11[ m m]a_m<rs+s><1—o>:0

1-i* 1-i) os i 1-m* 1-m]) os m

=>

BB -~ (e+s) _ (B+P) os

l+e+s (e+s)(1-0) + os

=0 (19)

and fore

i a1l m m|m@Po [ u  u|al_
1-i* 1-i) ode i 1-m* 1-m) Oe m 1-u* 1-u) ceu

=

BB -(ers) e +B) os s - % _op (20)
l+e+s e+s (e+s)(1-0) + os e +s 1-ce

Thesetwo condtions determine optimal padlicy {e, s} for the government. The first
equalityin (19) stipulates the fundamental trade off in educdion pdicy. For a given
incomeprogresson (e) the optimal subsidyisinevitably a cmpromise between thewill
to stimulate investment in educaion and the objedive of an opimal structure of
education. The government must accept that tis¢om littl e investment in educdion
comparedwith the first-best solution (i<i’) and a distorted structure with too littl e
informal education relative to formal education (m<m’). A higher subsidy helps to
reducethe distortion in total effort i (the first term), but only at the cost of a larger
distortionin the structure of education m (the secondterm). The structure of education
is distorted for any pasitive s, thatism< m’ (seetable 1). The sts of these distortions
increasess the distance between adual and first-best solution becomes greder (the
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termsbetween bradets). The secondlinein (19) givesthe solutionin terms of eands.
Forany pasitive s (and hencem<m ) thisresult showsthat the level of educationis sub

optimal { <i"), sinceets <p+f.

A trade off also appeas for income progresson (e) where the positive dfeds on
education(bath on i and m) must be balanced against the negative dfed on
unemploymentAgain the cost of the distortions depend onthe distance with the first
bestoptimum (between bradets, naethat u*=0). Thefirst twotermsgivethebeneficial
effects of income progression on the level and the structure of edudatésaterms
arepasitivewhenever educaionis subogimal andthe structure of educaionisdistorted
towardsformal education (due to s>0). Finally, the third term represents theimpad of
e onemployment. Thiseffed is negative & ahigha e encourages higher wage daims
by trade unions, at the st of lessemployment. Sincethefirst two termsare paositivefor
anys>0, it followsdiredly that e>0, andtherefore that the government shoud all ow for
some unemployment.

Also in the mnstrained equilibrium there is a positive relationship between tax
progression (k) and education subsidisgsee also equation 12 and figuig. That
is, the eucaion subsidy must be higher if taxes are more progressve in order to
compensatéor the disincentive to invest in educaion. The relation ketween sand e
(from equation 19) can be written as

s 1-0)BB-e)
1+0(B+p)

21)

For =0 this reduces to the expressonin the cae of perfedly observable educaion
(equation 12).

Solution for optimal policy

After some manipulationthe two ogimality condtions give the foll owing closed-form
solutions for optimal policy§, s},

B+Po
a+o[B+aP+P)l

e =

(22)
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_ _aB+Pd-o0)
o+ 0o [Bra(P+P)

(23)

Substitution in (6) and (16) yields for the level and the structure of education

. _ _Pp+p oo
- e
and
_ B a(l -o0)
" 0(1 ﬁ0+a(1—o)) ' (25)

Thefirst multiplicative terms (before the brackets) in these two equations correspond
to thefirst-best solutionsfor i andm: j * = (B +f)/(1+B+p) andm " =o (see guations 11
and17). It followsimmediately thati <i andm<m' if o >0, that is, whenever private
efforts to acquire skills are imperfectly observable.

In the case of partly unolservableinvestment in education, o > 0, thetax system does
not have a100 per cent marginal tax rate to colled all labour income, e>0, but is not
sufficient to yield optimal educaion either, ¢ < g+f. Optimal padlicy further requires
positive subsidies for formal education, s >0. Sinceit has a distortionary effed, the
subsidyrate will always be smaller than the subsidy rate in the cae of perfea
observable education,

e>e (=0) and s < s* (= B+P) . (26)

How much theinstruments (andthetargeted variables) deviatefrom thefirst-best palicy
depend®nanumber of parameters. In Tablell we havederived the df ed of exogenous
parametersnthe pdlicy instruments aswell asthe market outcome for unemployment
and education.
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Table Il Effects of exogenous parameters on policy and other variables

union power return on externality monitoring
education of education
¢ B+p B/(B+PB) °
tax progression l-e +
education subsidy S + + +
unemployment rate u + + + +
total education i - +
informal education m - + - +
social welfare V - +

Uy=0

In this table we distinguish between the dfed of total, social return of investment in
educatiorg +f, includingthe externality, andthe(relative) diff erencebetween thesocial
and private rate of returpj(p+f). as a consequence of the externality.

More union power

Mostresultsin Tablell arestraightforward. A small er wage dasticity of employment
(oe up) means lower costs of higher wages in terms of employment, thereby increasing
bargaining power airade unions and encouraging wage demands by trade unions. As
aresult, unemployment will i ncrease (u up). An ogtimal resporse of the government is
to courterad more bargaining power of trade unions by makingtaxesmore progressve
(e down). Besides, the negative dfed of more progressve taxes on human capital
investmentequiresmore alucaionsubsidies. On balance bahtotal educaioni andthe
shareof informal edwcaionwill decrea®. Also, $cial welfare (= expecied uility of a
representativevorker) will deaease. Thisisto be expeded, since ahigher « just implies
a larger distortion in the wage setting process.

Higher return on education

Next,consider productivity of investment in education,p +f . The eguations (37) and
(38) show that an increase in productivity (B+p up) leals to a adivating education
policy with higher subsidies (ip) andessprogressve taxes (1-e down). As a result,
educationis gimulated (i up), and espedally informal education, for example in the
form of on-the-job training, thrives (m up). The reverse side of the medal is that
unemploymenincreasesaswell (uup). On balance larger productivity isbeneficial for
welfare.
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Larger externality of education

When the externdlity in the process of leaning and educaion becomes more
important( /(B +p) up), investment in educaiontendstofall (i down). To compensate
for this negative dfed, the government will deaeasetax progressvity (1-e dowvn) and
raise subsidies (s up). This canna avoid, howvever, that total investment in educaion
goes downeven thoughthe share of informal educaionincreases (m up). In response
to less progressve income taxes unemployment rises (u up). Evidently, the larger
distortionineducaionispartly mitigated at the expense alarger distortion onthelabou
marketand an increase in uremployment. On balance the increased dstortion in
education affects welfare negatively.

Wor se monitoring of education efforts

Finally, consider how the structure of education aff edsthe optimal padlicy mix. Note
that o can be interpreted as a ladk of information oneducaion efforts. If 6=0, only
observabléormal educationisproductive, whereasif =1 only unolservable, informal
educatiormatters. When education become lessobservable (o up) the distortionin the
structure of educaion kecomes worse. The optimal policy mix shifts towards less
subsidiesndlesstax progresson.Informal education becomesmoreimportant (mup),
andtotal investment fall s(i down). However, the priceof lessprogressveincometaxes
is higher unemployment (u up). Thegovernment canna avoid thetwin problem of more
unemploymenandlessinvestment in education.Again, welfaregoesdown becaiseone
of the distortions becomes more important.
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5. Unemployment benefits

In this dionwe shall remnsider the simplifying condtionthat the outside option for
workers is negligible, U, = 0. More spedficdly, we aayse the cae that the
governmentlisli kesinequality betweentheunempl oyed andthe anployed and rovides
an unemployment benefit. The outside option is no longer exogenous, bu is a palicy
instrumentin the hands of the government. Even thoughthe government dislikes
inequality, it canna eradicae the difference between uremployed and employed
workers.When the government raises the unemployment benefit, it also raises the
outside option for trade unions. They will start to ask for higher wages. In resporse
unemploymentwill rise, aggravating the tax burden on employed workers. The
governmentan try to contain the distortionary eff e of higher unemployment benefits
by enlarging the tax base, through encouraging investment in human cepital or by
making the income tax system more progressive.

In this £dionwe expand the mode to acourt for unemployment benefits and their
effect onincome taxes and educdion subsidies. Introducing uremployment benefits
implies two changeis the model that show upin the socia welfare function. We will
discuss these changes before analysing the effects of unemployment benefits.

Assumethat the unemployment benefit is such that utility of unemployed workers
(U,) isafradion b of utility of employed workers (U), thus U, = bU. Thisfradionis
thus a replacament rate in terms of utility. The government can fredy set this
replacement rate: it is a policy instrument.

Whendedding uponthe redacement rate the govanmert employs a scial welfare
function. The function in this dion is mewhat different from the one in ealier
sectionsOne reasonis the redistribution from employed to uremployed workers. The
utilitarianwelfarefunctionV breaksdown into thewelfarefunctionin previous sdions
Vy _o-With a negligible outside option for unemployed workers, and the (relative)
differencebetween before- andafter-tax wageincomeof employed workersw-y/w=1-t;
V=V, (1-1,)." Thedifference between before-tax and after-tax wage income, w -y,
is equél to the cntribution (net of subsidies recéved) of employed workers to the

governmenbudget. Thiscontribution pays entirely for the unemployment benefits, y,,

w-»(1-u) =uy,, 27

4 Combining the utilitarian welfare function (9) with the wage-setting function (8) shows that total welfare
is proportional to welfare of employed workers. In turn, individual welfare is proportional to the available
income, so that the term (1-t) appears.
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wherey, (= U,) is the unemployment benefit. The replacement rate determinesthelevel
of this benefit, y, = bU = by(1-i). Using thisin the government budget constraint (27)
gives for the relative difference between before- and after-tax wage income

_w-y 1

w 1+u

1-7 .
b(1-i) (28)
1-u

a

The average tax burden increases when uremployment increases and the tax base
becomesmaller. In turn, the unemployment rate depends ontwo pdicy variables (see
eqguatiorB): moretax progressonlealsto lessunemployment andahigher replacement
rateto more unemployment. Thereplacement rate dso hasadired upward effedt onthe
tax burden. Finaly, the tax burden increases when investment in human capital

diminishesThe reasonis that lessinvestment in educdion leadsto alower wage rate

and, since the level of unemployment benefass not decreaseas much as the wage
rate, the tax burden on employed workers rises.

Thereis another reasonthat the social welfarefunctionin this sdionisdifferent from
the one in ealier sedions. In this £dion we awume that the government dislikes
inequalitybetween the unempl oyed andthe employed, wheressin ealier sedionsapure
utilitarian socia welfare function hes been employed in which ead worker is given
equal weight. Now, the new social welfare function W is the produwct of the old,
utilitariansocial welfarefunctionV andaterm 1+¢b (¢p>0) that cgpturesthe preference
for an equal distribution: W =V (1+¢b). According to the extraterm the government
gives a positive weight to utility of the unemployed vis-a-vis the employed.

Thesocia welfarefunctioninthis edion lreksdowninto threemulti pli cativeterms

W=V, (1-t,)(1+¢b) , 29)

where the first term V,,  is the ‘old’ socia welfare function in the esence of
unemploymenbenefits (equation 18, theseandterm 1-t, istheresult of redistribution
from employed to uremployed workers and the third term (1+¢$b) captures the
preference for equality.

Thegovernment can improve the position d the uremployed byraising the level of
unemploymat benefits, but must take into acourt the negative dfed on after-tax
incomeof the enployed. In case of apurely utilit arian government (¢=0) this negative
effectdominates, so that a corner solution ariseswith b =0. Therefore, the government
must have a taste for equaliy>0) to choose a positive replacement riate).
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The first-order condtion for unemployment benefits is littl e informative and is
suppressed. It gives the obviaesult that given the progresson coefficient e and the
subsidyrate s the replacement rate b increases if the preference for equality becomes
strongerand ¢ increases. Moreinterestingis how the optimum for the subsidy rate and
for the progresson coefficient changesin the presence of unemployment benefits. The
first-ordercondtions $how that termsare alded to the original condtions (19) and(20)
in section 4:

Wy -0 [ u lai

* +V, |—b(l-t)}— =0, 30
os Yo 1-u ( “)_as 30
Wy o [ u | i . ou/1-u)

ol VUGZO_Eb(I—ta)_g - VUGZO[(I—z)b(l—ta)]T= 0. @1

Evidently,if the replacement rate is negligible and b = 0, the new terms are zero, and
theold first-order condtionsarestill valid. However, if thereplacement rateis paositive
andb > 0, the government adjusts the subsidy rate and the progresson coefficient to
broaderthetax base. Thefirst condtion showsthat for agiven progresson coefficient
the introduction d unemployment benefits is a pasitive reason for higher educaion
subsidiesndmoreinvestment in education(since di/ds > 0). Thesecondcondtion has
two extra terms, that are of oppasite sign (remember that di/de > 0 and du/de > 0).
The first extra term refleds that lesstax progresson leals to more investment in
educationwheress the semndextraterm showsthat it is bad for unemployment. The
latter effed dominates. Thus, introducing uremployment benefits implies, given the
subsidyrate, more progressveincometaxes. Thereasonisthat unemployment benefits
tendto raise unemployment andin this way raise the need for lesspowerful unionsand
more progressive taxes.

Sofar we have only considered own partial derivatives We have aked: what isthe
effectof introducing apositive but smal replacenent rate on the sulsidy rate s, given
the progresson coefficient €, and vice versa? However, to establish the dfect of a
stronger preferender equality and higher unemployment berefits we canna rely on
a partial-equilibrium analysis. Since tb®ssderivativesin the first-order condtions
arenat easy to establish, we haweto resort to smulations. Talde Il shows the results.
Thesimulationsbroadly confirm the partial-equili brium analysis. A stronger preference
for equality (¢ up) leads to a higher replacament rate (b up) and consequently more
progressivencome taxes (e down) and higher subsidies on educaion (s up). More
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equality between employed and uremployed comes at a price To begin with,
unemploymentises (u up) when the replacement rate increases. That the tax system
bemomes more progressve, is not enoughto chedk union wage demands and to stop
unemploymentrom rising.Moreover, investment in educaionfall s(i down). Moretax
progressionreduces the incentive to invest, and rising education subsidies do nd
compensatéor this negative effed onhuman cagtal formation. Hnally, the structure
of education changes in favour of pulic investment and the expense of training to
acquire skills fh down).

Tablelll Preference for equality and its effect on policy instruments
Smulation results

preference for equalityp 0 0.25 1 o0

utility of unemployedp 0.0 47.9 70.6 82.1

(% of utility of employed)

progression coefficieng 83.3 69.1 52.2 37.5

(%)

education subsidy 4.2 6.2 8.5 10.5

(% of after-tax income)

unemploymentuy 8.3 13.3 17.8 20.9

(% of labour force)

investment in educatiom, 27.3 25.3 22.7 20.3

(%)

informal educationm 59.3 54.5 47.4 39.3

(% of total education)

Exogenous parameters:=0.1; p=0.4; $=0.1; 0=0.667.

In summary, taxes become more progressve to mitigate the negative consequences
of more equality and a higher replacement rate (for the level of unemployment) and,
similarly, educdtion subsidies become higher to mitigate the negative consequences of
more tax progression (on investment in education).
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6. The empirical determinants of public expenditure on education

The theoreticd approach in the previous dions concludes that under many
circumstancegrogressve taxes and educdion subsidies tend to go tand in hand.
Particularly adominant roleinthe processof wage bargainingfor trade unionsprovides
animportant reason for combining high progresson and high subsidies. Whereas the
previoussedionshave had anormative perspedive on government palicies, this £dion
considersadua pdlicies in various OECD courtries. With the @mnclusions from the
theoreticabpproach in mind,we lookfor patternsin pdicy mixes. A clea-cut relation
betweenpulic expenditure on educaion, pogresson of income taxes and urion
membershigmerges, asimpleregressonanalysis siggeststhat the pradiceof padlicy-
making is not at odds with the conclusions from the theoretical approach.

To uncover patterns in pdicy mixes we resort to regresson analysis. However, a
casuallook at the avail able data is already instructive. The data come from diff erent
sourcesand pubications, bu are often provided by the OECD.®> Figure | (see
Introduction) plots for 21 OECD courtries education expenditure in 1994and the
coefficientof residual income progressonin 1996for asingle person,eaning 16®6 of
theaverage productionwage. It revedsanegative relation between pubi c expenditure
on educaion and progesson. This is partly a result of the policy mix in Scandinavia
wherethe governments provide significant subsidiesto education and at the sametime
choosefor relatively progresdve taxes. The negative relation dsappeas when the
sample does not include the four Scandinavian countries.

To urcover the role of trade unions Figure | also plots for 18 OECD courtries the
coefficientof progressonand urionmembership, asafradion d thetotal labou force
in 1994. Typicdly, courtries opt for higher progresson in tax system the higher
memberships. An exception to this rule is the United Kingdom. Here, membership
amountgo abou 30% of thelabou force— nat far from the unweighted OECD average
of 40% —, but thetax system isregressve, at least for an average one-person hotsehold
earning 167% of the average production wage.

A sample of 21 courtries or lessis not large. Using time series does nat entirely
resolve this problem. The definition d puldic expenditure on education appeas to
changeoften, complicaing a wmparison ower time. Besides, time series at aregular
basisare often not available. For example, data @ou union membership are available
for only four timesin the past twenty-fiveyeas. A simil ar problem arisesfor data ebou
replacementates. Therefore, we opt for poding catafor 15 courtries at the beginning
of the eighties (1981) and data for 21 countries in the middle of the nineties (1995).

5 An overview of the sources is presented in Appendix A.
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Thedata &out he retional tax systems are hardly aproblem. The OECD pubishes
for different types of househadds and for several yeas, startingin 1978 ,the marginal
and average tax rates. It is thus draightforward to derive the wefficient of residual
incomeprogesson. The regresson aralysis uses only one coefficient, that appliesto
asingle personeaning 166 of the average production wage. Usingjust one measure
to charaderize progressonin tax systems isna restrictive. The results do not chang
significantlyif a coefficient for adiff erent type of househad — diff erent with resped to
compositioror income—-isemployed instead. Thereasonisthat thereisa doserelation
betweerdiff erent measuresfor progresson. Even conceptuall y diff erent measures will
give similar results.

Theregressonanalysis usesfour exogenous variablesto explain public expenditure
on education: union membership, a replacanent rate, other government consumption
andthe popudation upto the aye of 15. The theoreticd approach in the previous dion
considergwo o thesefour variables; higher union membership, implying more wage-
settingpower for unions and ahigher replacenent rate ae expecied to raisesutsidies
to education. Including the other two variables helpsto control for other fadorsthat for
an empirical analysis could beevant. The effed of more pullic consumption isnot
entirely clea. More consumption could crowd ou educaion subsidies, sincetaxesto
finance pulic expenditure ae distortionary and therefore limit the size of the
government. Equally, momnsumption could refled a stronger believe in the pulic
competenceo intervene in the private e@namy and therefore imply more education
subsidiesThe effed of demography, however, iscrystal clea. A younger popuation
anda higher share of the popuation upto 15is expeded to raise pulic expenditure on
education. Table IV briefly characterizes the relevant variables.

TableV presentstheresultsof theregressonanalysis. Thefirst column showsthat eat
variable,except other government consumption, hes a significant effed on educaion
subsidiesPublic expenditure oneducaionis g/stematicaly and pasiti vely related with
union membership, the replaceanent rate and demography. The data suppat ealier
conclusionsbou optimal combinationsof incometaxesandeducaionsubsidies. At the
least, the results in the first column are compatible with the view that a higher

6 We use a measure for progression based on a marginal tax rate and an average tax rate for a particular
type of household. An alternative measure is to consider average tax rates for two types of households, that
are similar in composition but different with respect to income. The correlation between the two measures
is very high. This shows that one measure may fairly characterize national tax systems so far as progression
is concerned.
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membershipand more powerful trade unions require more progressve income taxes
and, in turn, higher education subsidies.

Similarequations have been estimated for 1995and 1981separately. The seaondand
thethird column of thetable show theresults. The seamndcolumn doesnat differ agrea
dealfrom thefirst column. Howevwer, the results in the third column make clea that —
not surprisingly — 15 otlservations are not sufficient to oltain predse, statisticdly
significant estimates. Nevertheless the mefficients do nd change much. Only the
coefficient associated with demography drops markedly.

Thefirst three ®lumnsconcernreduced-form equations. Accordingto thediscusson
in ealier sedions the dfed of union membership on education subsidiesis indired,
throughitseffed on progresson d incometaxes. The fourth andthefifth column show
the results of structural equations, employing the identifying restrictions that union
membershiploes nat affed educaion subsidies diredly. The diff erence between the
two columnsis the estimation technique. The equation in the fourth column hasbeen
estimatedby the usual method d OLS whereas the one in the fifth column uses
instrumentalvariables. Both columnsshow that lessprogresson (a higher oefficient
of progresson) implies less government expenditure on education. They also show
considerabhdiff erent coefficients. Accourtingfor endogeneity of progresson doulbes
the estimated impaa of this variable. Besides, evidencefor adirea, positive dfed of
thereplacament rate on educaion expenditure, disregarding its indirecteffed through
itsimpad ontax progresson, lecomes weak. Clealy, the wefficient of progressonis
animportant determinant of government expenditure on educdion, bu exadly how
important is not easy t@ll. This depends on whether one is willi ng to accept that tax
progressioisaff eded bythereplacement rate and, moregeneraly, that pali cy-making
is endogenous.

7 Noteworthy is that a different proxy for bargaining power of unions produces a different result: union
coverage, the number of workers (members and non-members) represented by a union during the wage
negotiations, does not have a significant, positive effect on education subsidies. This is not an obvious result
since the two variables — the number of members and the number of represented workers — seem a good
indication for the bargaining power of trade unions. In addition, the OECD (1997) reports that density and
coverage have different impact on for example the unemployment rate and the employment rate. Anyway,
the different results with different proxies calls for a cautious interpretation of the results.
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Table IV Summary Statistics

Mean Standard  Maximum Minimum

Deviation

36 observations
education expenditure 5.7 1.3 8.1 2.4
(% of GDP)
coefficient of progression 84.9 7.2 105.0 70.9
(%)
unemployment 7.6 3.8 20.2 2.2
(% of labour force)
union membership 42.0 21.0 91.0 9.0
(% of labour force)
replacement rate 31.8 15.1 63.0 2.0
government consumption 12.9 3.7 21.6 4.4
(% of GDP)
demography 19.9 2.6 25.4 15.3

(population up to 15, % of total population)

Source: OECD, various publications (see Appendix A)

Thelast two columnsagain concernreduced-form equations. Herethefour exogenous
variablesough to explain the mefficient of progresson (the sixth column) and
unemploymentthe seventh column). Theresultsbadk the eaili er conclusionsthat higher
union membership and a higher replacement rate shoud bring a more progressve
incometax system. However, in thetheoreticd model the chain of argumentsrunsfrom
wage-settingoowver to progresson viaunemployment. The expedationisthat demands
for higher wage by workerscan orly bereconcil ed with theinterest of firms by ahigher
unemploymentate. Thisisnot borne out by the data. The replacament rate thus hasthe
expectedpasitive dfect on uremployment, bu union membership daes not have a
positive effed on uremployment. Instead, the latter effed is negative, abeit
insignificant.
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7. Concluding remarks

A system of progressve income taxes does not diff erentiate between various causes of
incomechanges or income differences. This article focuses on two of these caises,
whileignaingredistributionmatives. Onthe hand, trade unionsaim to increaseincome
of their members by restricting the supgy of labour andraising the wage. On the other
hand,workers aim to increa® their income by investing to aayuire skill s. Progressve
taxesnterferewith bah aims. They reduceupward wage presaure andin thisway boaost
employmentand production. The problem is that they also diminish incentives to
accumulatehuman capital and in this way reduce productivity of workers and
production.The optimal progresson d income taxes shoud balanceboth hepasitive
andnegative dfed. However, asystem of progressve taxesisnat the only instrument
agovernment can use to gimulate acawmulation of humancapital. A government can
rely aso on dred subsidies on investment in educaion. Unfortunately, as a
consequencef imperfed monitoringeducationsubsidiescanna avoid that progressve
income taxes reduce the private incentive to invest in skills. A government must
inevitably face the dilemma that taxing labour income entails.

The optimal response ttfie government to the dilemmais  find a @mbination o
progressivetaxes and educaion subsidies that weighs unemployment against
underinvestmerith educaion and that weighs an inadequate level of education against
aninadequate mix of informal and formal educaion. A combination o steep marginal
taxrates, relativeto the average rates, and generous educaion subsidies beames more
favourablethe larger the power of trade unionsto set wages, the better the ability of the
governmento stee private dfortsto educate, andthe higher the preferencefor income
equality (between the anployed and the unemployed). However, a government can
betterreducetax progesson and increag educdion subgdies when therate d retumn
oninvestment in education rises or when the wedge between the private and the social
rate of return becomes larger (while keeping the social rate of return constant).

An empiricd analysisfor several OECD courtries andthe theoreticd approach give
similar results. A padlicy mix of high educaion subsidies and relatively progressve
incometaxes is foundin courtries where union membership is sgnificant and the
replacementate is high. Thus, education subsidies and progressve taxes go hendin
hand.From atheoreticd perspedive, thisisan ogima combinationin courtrieswhere
tradeunions have astrongposition and try to push the wage @owveits market-clearing
level.

Thepaper does not and canda reflect thefull, theareticd and pradicd complexity
of incometax systems or educaion systems. The analysis could include that therisk of
becomingunemployed hasadeterrent effed oninvestment in educaion.Y oung ople
seenreluctant to take loansin order to invest in education. They rather choase to work
or to settle for lessdemanding andtime-consumingtraining. A prominent ressonisthe
fearthat they might become unempl oyed and might not be @leto pay badk thoseloans.
Also, the analysis $roud perhaps allow for other government expenditure, that may
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crowdou pubic expenditureoneducaion,andfor an elasticity of substitution between
the two types of investment in education that differs from unity.



39

References

BovenbergA.L., andF. van der Ploeg (1994, Effeds of the tax and kenefit system on
wage formation and unemployment, mimeo

Graafland,J., And F. Huizinga (1996, Taxes and benefits in a nonlinea wage
equation CPB Research Memorandum 125

Grout, P.A. (1984), Investment and wages in the abs#frfiading ontrads: a Nash
bargaining approacltconometrica, 52, 2, 449-460

HersougT. (1984, Unionwage resporsesto tax changes, Oxford Economic Papers, 36,
37-51

Hoel,M. (1990, Efficiency wages andincome taxes, Journal of Economics, 51, 1, 89
99

Koskela,E., and J. Vilmunen (1996, Tax progresson is good for employment in
popular models of trade union behaviduashour Economics, 3, 65-80

Layard, R., S. Nickell and R. Jadkman (1991), Unemployment; Macroeconomic
performance and the labour market, Oxford University Press, Oxford

Lockwood,B., and A. Manning (1993, Wage setting and the tax system. Theory and
evidence for the United Kingdordournal of Public Economics, 52, 1-29

Malcolmson,J. ,andN. Sartor (1987, Tax pushinflationin aunionized |labour market,
European Economic Review, 31, 1581-1596

Mirrlees,J.A. (1977, Anexplorationinthetheory of optimum incometaxation, Review
of Economic Sudies, 38, 175-208

Musgrave,R.A., and P.B. Musgrave (1973, 1984, Public finance in theory and
practice, McGraw-Hill

OECD (1997) Employment Outlook, Paris

PloegF. van der (1987, Trade unions, investment, and employment, anon-cooperative
approach, European Economic Review, 31, 1465-1492



40

Appendix

Data sour ces

Sources and definitions

name

source(s)

definition
years

remarks

source(s)
definition
years

remarks

source(s)

definition
years

remarks

source(s)

definition
years

remarks

source(s)
definition
years

remarks

education subsidies

OECD (1996)L.ife long learning for all, Paris; Table 1.12
OECD (1997) Education at a Glance - OECD Indicators, Paris

OECD (1997))mplementing the jobs study: Member country experiences, Paris (for
Belgium 1994 on page 91, Table 28)

public expenditure on education, % of GDP

1980, 1994

trade union density / union membership

OECD (1997) Employment Outlook, July, Paris

number of trade union members, % of number of wage- and salary-earners
1980, 1994

For Greece and Ireland data are unavailable and the unweighted average for the rest of the
countries has been used.

replacement rate

OECD (1994),The OECD jobs study: evidence and explanations, Part |1; The adjustment
potential of the labour market, Paris

benefit entitlements after tax, % of previous earnings after tax

1981, 1991

other government consumption

Government consumption: CPB (WildCat)
Education subsidies: see above

Government consumption excluding public expenditure on education, % of GDP

1981, 1994

demography
OECD (1997)Labour force statistics 1976-1996, Paris
population up to 15, % of total population

1981, 1995



source(s)

definition

years

remarks

source(s)
definition
years

remarks

41

coefficient of income progression

OECD (1997),Tax/Benefit position of employees 1995-1996, Paris
OECD (1995),The OECD jobs study: taxation, employment and unemployment, Paris

elasticity of after-tax income to before-tax income for a single person earning 167% of the
average production wage (APW)

1981, 1996

The data for 1981 are derived by averaging two elasticities: one at 133% of APW and one
at 200% of APW

unemployment rate
CPB (WildCat)
unemployment , % of population (standardized)

1981, 1994
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Countriesin sample

middle of the nineties beginning of the eighties

Australia Australia
Austria Belgium
Belgium Canada
Canada Denmark
Denmark Finland
Finland France
France Germany
Germany Italy

Greece Japan
Ireland Netherlands
Italy New Zealand
Japan Spain
Netherlands Sweden

New Zealand
Norway
Portugal
Spain
Sweden

Switzerland

United Kingdom
United States

United Kingdom
United States
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The moder ating effect of unemployment on wage demands

The standard monopdy union model does nat take into acourt that the level of

unemploymenisimportant for the fall-badk position d workers andthus for the wage
thattradeunionsask for. Layard, Nickell and Jadkman (1991) adjust the standard model

toinclude arolefor unemployment in the wage-setting process They do nd provide a
satisfying,theoreticd foundation for this role in the context of the static model; they
imposethelongterm propertiesof adynamic model onthe static model. Here, we hope
to provide atheoreticd justification in the @ntext of the static and aherwise gandad
model for including unemployment in the fall-back position of workers.

Theallocaion d jobs takes two rounds. First, workers hopeto get ajobin their own
sectorand attain the utility level U. Those that do nat succee in thefirst round,get a
secondthancein ather sedors. If workers are unfortunatein this smndroundaswell,
theybeoome unemployed and attain uility level U, (<U). The probability of successin
othersedors depends on the general state of unemployment (u). We will now discuss
these two rounds elaborately.

First round

A trade unionin sedor k sets the wage w, (per efficiency unit) and in thsway
determines employment L, in this sdor. All workers are member and, typicdly,
employmentwill be smaller than membership N,, L, < N, . In the first roundjobs are
allocatedandamly among unon members. The number of vacanciesisonly afradion
1-u, (with u,= (N.-L,)/N) of membership. Moreover, na all vacacies are fill ed by
unionsmembers; only a given fradion 16 of the avail able jobs will be occupied by
them.Therest of the avail ablejobsgoes (inthe secondround to ousiders. In abroader
sensethe fradion 1-6 could be regardedasan indcator for the preferertial treament
of union members. The higherdlis, the more privileged union members are.

Considerwage-setting bytrade unions more dosely. A representative union
maximizesexpeded uility V,, of a representative worker in an arbitrary sedor (all
sectors are similar, therefore we drop the sector ikfiex

V, = (1-8)(1-w)U + [1-(1-8)(1-w)|U, . (A1)

Theterm (1-0) (1-u) istheprobability that amember getsajob.Here U isutility of the
fortunateworkersthat findajobin thefirst round it isgiven by ility function (1) for
optimaleducaionefforti (equation 6). U, isexpeded utility of the unfortunate workers
that haveo findajobin the sscondround.Sincethere is arisk that they will not find
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ajobat al, the expeded uility in the seoond roundis lower than in the first round,
U.<U, Thedeterminants of U, will be discussed below. For the moment itis sufficient
thatU, is given for the trade union when determining the wage.

A unionfacesadownward slopinglabou demandfunction. L et o represent the
inverseof the constant wage dasticity of employment, with o = -[(w/L)(6L/ow)] ™" and
O<w<1.Then, oltain bymaximizingtheunion swelfarefunction (A1), usingthe utility
function (1) and the definition d tax progresson (3), the first-order condtion for the
wage

eU—é(U—Ua):O. (A2)

Thefirst termis the positive income dfed of higher wages, whereas the secondterm
representthe negative dfed of joblossesin thefirst round.Sincethe utility level U is
positivelyand monaonously associated with the wagew, and asaumingthat ex < 1, it
follows that the tetter the outside option U, the higher the wage w is. Rewriting (A2)
shows this more clearly

1

V=10, (A2")

Theterm 1/(1-«e€) isthe mark-up ower the outside option of theunion’s members. It is
a measure for the union’s bargaining power.

Second round

To ohtain a solution for wages and/or employment we must consider the fall-back
positionU,. Thisisthe utility of aworker who dces notget ajob in the *home’ sedor
in thefirst round.lt dependsonthejob oppatuniti esinthe secondround.Theremaining
vacancies after the first round(SL) will be available in the secondround.In this new
round these jobs will be randomly distributed over all jobless wotkeréN-L).

Thosejoblessworkersthat findajobin cther sedors recave the same wage w
andread the same utility level U as they would have in the home sedor. Thisis a
naturalassumptionto make sincethereisno dstinction between workerswhoare hired
in the first roundand those hired who are hired immediately afterwards, in the second
round.After thislast roundjob oppatunities for workers in the forma econamy are
exhausted. Utility of these workers falls down to an exogenousUgvel

Given this set-up the fall-back position can be written as

U, - (1-qU+qU,, (A3)
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where 1-q denctes the probability of a succesful job hurt in aher sedors. The
probabilitythat unemployed workers after thefirst roundfindajobin the sescondround
is theratio of the number of avail able jobs (L) and the number of job-seekers (5L+N-
L), hence using-u = L/N:

5L & (1-u)

l-q = = .
T SLNL  wou (A4)
The outside option for union members in the first round thus becomes,
o(1-u u

“ u+d(1-u u+d(1-u) °

Substitutingthis expresson in the first-order condtion (A2) for the wage gives a
formula for the rate of unemploymemt
dae

vy, -(1-9)ae (A6)

Severalfadors determine the unemployment rate in this model of trade unions.
Unemployment decreases when:

o the tax system becomes more progressivaovn),

. wageelasticity of labou demand increases and the bargaining paver of the
trade unions declines down),

. thejobseaurity (preferential treament) of unionmembersinthe‘home’ sedor
becomes lesH(up),

. the (relative) diff erence between employed and unemployed workersin terms

of utility increases-U /U up).

8 The decisive reason behind this effect of & on u is that unemployed members — after the first round — have
a higher probability of finding a job in a different sector the higher & is. In other words, if d increases, the
outside option for a union member improves and unemployment must rise to reconcile the fixed competitive
wage and the higher wage that unions will ask for.
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Relation with the main analysis
To understand why the st-up with two rounds isrelevant for our main analysis, let us
considetwo extreme caes. If 6=0, all vacaciesarefill ed in thefirst roundandin fad
thereis no secondround. After the first round uremployed workers immediately fall
backto the exogenous utility level, U, = U,. The model thus reduces to a standard
monopolyunionmodel. Inthiscase amecdanism ismissgngthat can equate the optimal
wagefor trade unions with the mmpetitive wage in asmall open econamy. InFigurell
arother horizontal line would appea. Therefore, we must conclude that the standard
monopolyunion model (6=0) does nat yield ameaningful equili brium. Therefore, this
case is not interesting to pursue.

Insteadwefocusontheother extreme case, &1 1. Inthiscase dl unionmembers
haveto find a job in two rounds. The expresson for the unemployment rate then
simplifies to

u = e .
U-U, (A7)

Inthisrelatively simple expressonthemain determinantsof unemployment in equation
(A6) survive. In setting the wage, the union takes acourt of the wage-elasticity «,
residual income progresson € and the genera state of unemployment. The
correspondingvage- setting curve is upward sloping. We can further simplify the
analysisby assuming zero outside utility, U =0, in which case the wage-setting curve
becomewerticd (seeFigurell). Wages areinfinitely sensiti ve to uremployment then.
Any deviation from this equilibrium unenployment rate leadsto awage spiral acoss
sedors. As a result the model is dichotomized: the wage rate is determined by
internationalcompetiti veness and the (un)employment rate by trade union behaviour.
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Abstract

Progressivéncome taxes moderate wage demands by trade unions and thereby reduce
unemploymentbut also they reduceincentivesto aajuire skill sand | ower productivity
of workers. The optimal resporse of the government to this dilemma is to chocse a
systemof progressve taxes and to (partly) subsidise investment in human capital. A

combinatiorof generouseducationsubsidiesandsteep tax ratesismorelikely to prevail

thelarger the power of trade unionsto set wages, the better the abilit y of the government
to stee private df ortsto educate, andthe higher the preferencefor equality between the
employedandtheunemployed. Anempiricd analysisfor several OECD courtriesgives
similar results. A padicy mix of high educaion subsidies and relatively progressve
incometaxes is foundin courtries where union membership is dgnificant and the
replacement rate is high.

Keywords:employment, tradeunions, human cgpital acaumulation, ogimal progresson
of income taxes, education subsidies.



